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lar fashion. Clearly, the dorsal vein pressure does not reflect pres-
sure events, including recovery times that occur in the popliteal
vein. More important, the three categories of pressure changes
noted in the popliteal vein were also noted in pressure measure-
ments made at upper, middle, and lower calf levels. These data
show unambiguously that the dorsal vein pressure is not reflective
of pressure events that occur not only in the popliteal vein, but
also in the deep veins at all levels in the calf. This is not an
expressed opinion but a fact shown by pressure measurement.
The presence of superficial reflux did not alter this basic finding.
We are unaware of any previous publication documenting an
increase in popliteal vein pressure in response to calf exercise. In
our article we have fully reviewed the earlier works, including most
of the references cited by Dr Recek, and discussed the possible rea-
sons for the discrepancies. As stated in the article, the previous
studies have been hampered by a low number of investigated
limbs, by undocumented levels of pressure measurements, and by
the use of stiff polyethylene catheters. Most of the previous inves-
tigations have been performed in limbs with known saphenous
vein reflux and documented incompetent leg perforators.
In a further extension of our work, we were able to position
two separate tip-mounted transducers in the saphenous and deep
crural veins at the same level(s) and study the respective pressure
profiles simultaneously with dorsal vein pressure during calf exer-
cise.1 The pressure curves and recovery times in the three record-
ings were distinctly different from each other, confirming our
prior findings. These observations directly contradict the erro-
neous prevailing belief, restated by Dr Recek, that the superficial
venous pressure reflects the deep venous pressure in the lower calf
under all circumstances. Only if the monitored valve segments are
communicating and are allowed instant free flow in between each
other may a quick equilibration of the pressure and similar recov-
ery times occur. Such a state may partially exist if deep and super-
ficial axial reflux is combined with incompetent communicating
veins.
The regional pressure relationships in a multisegment, multi-
valvular collapsible conduit with a bimodal compliance regimen
are complex and are controlled by numerous factors, including
regional (intervalvular) differences in capacitance, wall compli-
ance, valve function, ejection fraction, and inflow.2 Similar pres-
sure profiles can be expected when all of the controlling factors
are identical or when all of the valves are incompetent. When dif-
ferences exist and when at least some of the valves between mon-
itoring sites are competent, it does not make hydraulic sense to
expect identical pressure profiles.
Peter Neglen, MD
Seshadri Raju, MD
Jackson, Miss
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Regarding “Thrombus within an aortic aneurysm
does not reduce pressure on the aneurysm wall”
To the Editors:
We have carefully reviewed the recent article by Schurink et
al, examining the ability of thrombus to reduce pressure on
aneurysm walls, and are concerned about the methodology used
in the study as well as the authors’ conclusions.1
In the article, the authors use Pearson’s correlation coeffi-
cient and Wilcoxon signed rank test to compare blood pressure
measurements obtained from radial arteries against pressures
measured within an aneurysm thrombus. The authors conclude
that their high correlation coefficients and large P value indicate
that pressure within a thrombus is unchanged from aortic pres-
sure, and that thrombus therefore cannot reduce wall stress and
reduce risk of rupture.
Our first concern is that the statistics used in this analysis are
inappropriate and interpreted incorrectly. Correlation coefficients
assess relatedness and are not useful in detecting differences.2 The
high correlation coefficients found in this study merely indicate
that patients with high radial artery pressures are also likely to
have high thrombus pressures. These indices provide no informa-
tion on pressure differences or the ability of thrombus to reduce
pressure. While the Wilcoxon signed rank test is appropriate for
examining differences, it is unsuitable for assessing the absence of
a difference. Furthermore, a P value of .46 does not signify a lack
of difference, as implied by the authors, but indicates that their
sample size (n = 9 cases) is too small to make meaningful conclu-
sions.
The authors also use radial artery pressures as surrogate mea-
sures for aortic lumen pressures. This is inappropriate because
peak pressure, mean pressure, and the pressure pulse are all
known to change significantly during arterial transmission.3 The
investigators would need to directly compare pressure in the
abdominal aortic lumen with pressure in the thrombus if they
wish to assess whether any differences exist.
The authors also incorrectly assert that “wall stress is defined
by blood pressure, the diameter of the vessel, and the wall thick-
ness.” Their assertion is a restatement of the law of Laplace and
only applies to perfect cylinders or spheres with infinitely thin
walls. This simple relationship fails when applied to the complex
geometries that characterize most aneurysms.4 Furthermore, the
ability of thrombus to reduce stress relates to its ability to sustain
tensile loads and absorb stresses from the aneurysm wall, and not
from its ability to shield the aneurysm wall from intraluminal
pressures.5
Finally, the protective effects of thrombus, if any, are still
unclear. It appears that thrombus provides some degree of
mechanical stress reduction (a protective effect), but may still be
associated with an increased propensity for rupture. The increased
risk of rupture may be due to nonstructural effects of the throm-
bus (for example, blocking the flow of blood, oxygen, and nutri-
ents to the aneurysm wall). Alternatively, thrombus formation
may preferentially occur in aneurysms that have abnormal walls
that not only trigger thrombosis, but are also mechanically weaker
than nonthrombogenic walls.
The ultimate relevance of intraluminal thrombus clearly
requires more study. We would like to stress the need for carefully
designed investigations that employ valid methods, appropriate
statistical analyses, and thoughtful conclusions.
William R. Mower, MD, PhD
William J. Quinones, MD
UCLA School of Medicine
Los Angeles, Calif
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Reply
We thank Dr Mower and Dr Quinones for their interest in
our article. In their comment they express their concern about
several issues.
As they correctly pointed out, the correlation coefficient is
not useful for detecting differences in pressure. For this reason,
we also compared the pressure measurements in the radial artery
and in the thrombus mass by using a Bland and Altman plot.1
This plot is very useful for showing the level of agreement
between both pressure measurements. Therefore, in our opinion,
the conclusion that the thrombus does not reduce pressure to the
aneurysmal wall is justified.
The measurement of the systemic pressure in the radial
artery will lead to a higher systolic pressure and a lower dias-
tolic pressure compared with the pressure measurements in
the abdominal aorta.2,3 The radial measurements will have a
wider pulse pressure, but the mean pressure will not change
significantly compared with the pressure in the abdominal
aorta.3 If we would compensate the fact that the radial pulse
pressure is wider than the aortic pulse pressure, the level of
agreement between the arterial pulse pressure and the pulse
pressure in the thrombus would probably be even greater.
Although claimed by Dr Mower and Dr Quinones, the refer-
ence quoted by them4 does not mention the level of change in
mean pressure and pulse pressure between the abdominal
aorta and arteries in the extremities. This article shows the
change in pulse wave from the ascending aorta to the iliac
arteries in nine patients, a number equal to our patient num-
ber, but claimed to be too small to draw conclusions.
However, we do agree about the indistinct effect of thrombus
on the aneurysmal wall.
In case of aneurysmal growth and rupture, the pressure on
the aneurysmal wall is only one of the main responsible factors.
By the performance of direct pressure measurements just inside
the aneurysmal wall, a protective effect of thrombus by lowering
the mean and pulse pressure on the aneurysmal wall in a clinically
significant way could not be documented in patients.
G. W. H. Schurink, MD
J. H. van Bockel, MD
Department of Surgery
Maastricht University Hospital
Maastricht, The Netherlands
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Regarding “Acute enlargement and subsequent
rupture of an abdominal aortic aneurysm in a patient
receiving chemotherapy for pancreatic carcinoma”
To the Editors:
We read with keen interest the article by Palm et al (J Vasc
Surg 2000;32:179-200) regarding the acute enlargement and
rupture of an abdominal aortic aneurysm in a patient receiving
chemotherapy for stage IV pancreatic carcinoma. A life
expectancy of less than 2 years is considered a relative contraindi-
cation to repair of a an abdominal aortic aneurysm.1 The clini-
cians wisely decided not to repair the abdominal aortic aneurysm
at the initial operation since the patient was also found to have
incurable stage IV pancreatic carcinoma, which carries a median
survival of less than 6 months.2 Even when resection is possible,
the survival is less than 1 year.3 Moreover, patients with limited
life expectancy usually die of their other medical problems rather
than rupture.4 Thus, nonoperative management was medically
and ethically sound.
The authors did not tell us why they allowed the aneurysm
to grow to 7.1 cm and rupture before performing an emergent
aneurysmorrhaphy. Certainly, the patient was an even worse can-
didate for surgical intervention at the time of his rupture than
perhaps at his initial surgical exploration in January 1998. Perhaps
the authors could explain to us their discussions with this patient
and his family regarding death and dying. The resolution of such
end-of-life issues may be more important than any surgical treat-
ment that could be offered.5
Irwin M. Best, MD
Department of Surgery
Morehouse School of Medicine
Atlanta, Ga
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Reply
I appreciate the comment regarding our article, “Acute
enlargement and subsequent rupture of an abdominal aortic
aneurysm in a patient receiving chemotherapy for pancreatic car-
cinoma” (J Vasc Surg 2000;32:197-200). I also agree that the
management of this patient was both medically and ethically
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